Little to no correlation has been identified between related previous undergraduate coursework or outcomes on standardized tests and performance in a professional veterinary curriculum, including anatomy coursework. A relatively simplistic method to predict student performance in professional curricula prior to entrance would be advantageous to many. The purpose of this study was to evaluate whether there is a correlation between performance within a previously published veterinary anatomy precourse and subsequent performance within a professional anatomy curriculum. Incoming first year veterinary students in the Louisiana State University School of Veterinary Medicine professional curriculum were asked to participate in a free week-long precourse, prior to semester start, which covered the musculoskeletal anatomy of the canine thoracic limb using dissection-based methods. Student performance, as evaluated by test grades in the precourse, did indeed correlate with test grades in professional veterinary anatomy courses. A significant and positive correlation was identified between precourse final exam performance and performance on examinations in every professional anatomy course. Qualitative analyses of student comments, pertaining to their experience within the precourse, indicated differences in perception of the impact of the precourse between high-, middle-, and low-performing students. These varied perceptions may provide predictive feedback as well as guidance for supporting lower performing students. Together, these results indicate that performance in a weeklong precourse covering only a small portion of canine anatomy is a strong predictor of 3 performance within a professional anatomy curriculum. Additionally, the precourse differentially impacts student perceptions of their learning experience.
Introduction
Prediction of success, both as a student and as a practicing professional, occupies substantial efforts of those within the fields of professional medical education. This process starts with extensive assessment of students' applications, continues as students progress through their professional curricula with assessments and clinical rotation feedback, and endures in residency and in professional careers with the now widely used 360 feedback. Warning signs are evident early in human medical school that may indicate those unfit for the medical career (1) (2) (3) (4) , however there is a lack of standardization of these warning signs and similar indications have yet to be investigated in veterinary curricula. If a more consistent mechanism for identifying students early were available, support and intervention in these early stages would be more accessible and easily provided and thus be an asset to any admissions office, educator and learner.
Students are initially evaluated for potential success within a professional curriculum during the application process. Often measures relied on in this stage include appraisal of the applicants' prior coursework. Previous research, including work by the co-authors, found minimal, if any, direct correlation between prior undergraduate coursework and performance within a professional veterinary curriculum (5) (6) (7) (8) . Studies of professional human medical curricula, however, have identified that students with previous classroom experience in anatomy, histology, or other basic science courses are likely to have improved performance within the professional human medical curriculum (9, 10) . The apparent disconnect between these two professional learning environments may be due to a variety of reasons. In part, these differences may be attributed to the broader application of learned content within these two educational systems. Professional 5 veterinary students are required to understand the basic anatomy and physiology of all of the major domestic species (e.g. canine, feline, equine, bovine). This breadth of species comparisons and the associated differences are often not covered in basic anatomy and physiology classes offered at most undergraduate institutions. In contrast, these types of undergraduate courses tend to be more directed towards those pursuing professional human medical education, and therefore primarily focus on human anatomy. Knowledge of the basic anatomy and physiology of one species (e.g. human) may not directly translate into successful knowledge and understanding of differences among multiple species (e.g. domestic quadrupeds). The application process at many veterinary institutions heavily weights performance in prior coursework, particularly in the sciences in the form of upper-level scientific undergraduate coursework (e.g. biochemistry, genetics, anatomy, physiology), and combines this value with performance on standardized exams, specifically the Graduate Record Examinations ® (GRE ® ), as indicators of success in veterinary schooling, despite current evidence of the poor predictive status of these markers.
Standardized tests, including the Medical College Admission Test ® (MCAT)
scores (9, 11) and United States Medical Licensing Examination ® (USMLE)
examinations (4) , may be useful to help identify students who are more at-risk for academic difficulty within a professional human medical curriculum, but have not been
shown to specifically correlate with performance in a professional curriculum.
Nevertheless, professional veterinary students do not have a corresponding MCAT exam prior to application to DVM programs; instead GRE ® scores are used. Given that GRE ® scores only assess a broad knowledge of verbal reasoning, quantitative reasoning, and 6 analytical writing, these scores understandably provide little correlation with students' basic science knowledge that is necessary for success within a DVM curriculum.
Professional veterinary students currently also do not participate in a corresponding multi-step medical licensing procedure during their tenure as a professional veterinary student, as occurs for human medical students. Instead, a single licensing exam, the National Board of Veterinary Medical Examiners ® (NAVLE ® ), is given in their fourth and final year of the curriculum, to assess the knowledge they have accumulated throughout their tenure within the given veterinary program. Thusly, utilizing standardized tests as a method for predicting student performance within a professional veterinary medical curriculum is unadvisable.
In addition to the difficulties with identifying students during the application process who would struggle with the material within a professional curriculum, it remains difficult to identify professional veterinary students already enrolled within the curriculum who may be at risk for failure within the basic sciences courses, including anatomy. Studies utilizing professional human medical student cohorts have identified potential methods to predict students who may need remediation, including within anatomy coursework. Formative assessments in the form of multiple choice quizzes held within a team-based learning medical curriculum have been identified as potential mechanisms in identifying students at risk of failing a human clinical anatomy course (1).
Strategies, such as additional exams to replace low scores obtained, have also been developed to provide students at risk of failing anatomy courses an opportunity to improve their grade and as a method of remediation (12) . However, best practices for remediation have not been clearly identified, though the inclusion of multiple assessment tools to identify at-risk students is warranted (13) . An ideal method of identifying students who are struggling with the material would be to encourage students to selfidentify as such. Self-assessment accuracy is important in education as it can result in changes in student behavior, including avoidance of subjects in which they struggle (3).
However, poor medical student self-assessment has been demonstrated in anatomy (14) and specifically neuroanatomy (15) , and human medical students tend to underestimate their abilities overall (2) . The ability of professional veterinary students to self-assess within their education has not been evaluated, thusly, whether this cohort of students would be more or less successful in self-identifying as struggling with the material in an anatomy course and thusly seek help from instructors to result in fewer cases of failure is unclear. Currently, many United States (U.S.) veterinary medical schools do not have a formal method of identifying students who are at risk of failing basic sciences courses throughout their progression within the curriculum, and instead relies upon individual instructors and course directors to monitor students' progress, as well as students themselves to self-identify as struggling within a certain subject.
As outlined above, a large issue with identifying students who may struggle within a professional veterinary medical curriculum is that these students are rarely exposed to courses in their undergraduate education that cover the material they are expected to understand once enrolled in the professional curriculum. Few universities offer upper level science courses specifically directed towards pre-veterinary students that cover anatomy and physiology of the domestic quadrupeds. The extensive differences in anatomical structures and physiological processes among the domestic species is well known, which adds a layer of additional stress and anxiety onto the 8 increased amount of material the students are expected to know. Exposure to anatomy prior to beginning a professional curriculum in the form of an anatomy precourse or boot camp has been shown to improve performance within that professional curriculum in both veterinary (8) and human medical (16) settings. The previously established veterinary precourse covers canine musculoskeletal anatomy of the thoracic limb in an abbreviated, truncated timeframe (ten to fifteen hours over one week), using extensive dissection-based learning that closely mirrors what the professional students will experience within the professional anatomy curriculum. This precourse fills a gap in their undergraduate education by providing a platform for direct learning of anatomical structures within at least one of the domestic quadrupedal species, in a laboratory setting identical to their professional experience.
As outlined above, the field of anatomy education is presently lacking in methods to adequately predict student performance within a professional veterinary anatomy curriculum. A one-week anatomy precourse has been developed that is truncated in nature, relatively easy to offer to incoming students, yet still provides students with a framework of knowledge to build upon within the professional anatomy courses (8) . This provides an ideal opportunity to test whether this precourse could serve as a method to predict performance within a professional veterinary curriculum. Therefore, the purpose of the current study was to determine whether performance in the abbreviated precourse held at the LSU SVM for incoming first year veterinary students indicated professional anatomy curriculum accomplishments.
Materials and Methods

Participant Selection and Study Population
This study was approved by the LSU Institutional Review Board (IRB). Students accepted into the LSU SVM Class of 2019 were emailed during the summer months prior to the start of classes in the fall to identify those who were interested in participating in a week-long anatomy precourse. This precourse was offered free of charge to participants, and covered the musculoskeletal anatomy of the canine thoracic limb. Details and schedule of the precourse have been previously published (8) . If students wished to participate, they were asked to respond via email, and slots were assigned on a firstcome, first-serve basis. The overall purpose of the study, to evaluate whether participation in the precourse influenced learning in veterinary anatomy, was conveyed to the students prior to participation. Upon enrollment within the professional curriculum, 
Students' Previous Anatomical Experience
Transcripts of incoming students were reviewed to determine the level of prior anatomy courses taken, as previously described (8) . In short, classes were ranked according to subject and level based on course titles, and included scores of: 0 (no anatomy course taken), 1 (low level anatomy course), 2 (high level anatomy course), 3
(high level anatomy course geared specifically to domestic quadrupeds), and 4 (professional veterinary anatomy coursework). Within the Class of 2019, prior anatomy course experience ranged from no prior anatomy coursework (0) to experience within the professional anatomy curriculum (4).
Precourse Description
A detailed description of the precourse contents and format has been previously published (8) . In short, students met three hours per day for five days two weeks prior to the start of the semester. On Day 1, students learned basic terminology and began study of the bones of the canine thoracic limb. Days 2-4 were dedicated to dissection-based learning of the extrinsic and intrinsic muscles of the canine thoracic limb, including origins, insertions, and actions. Prior to dissection, the instructor performed an approximately 20 minute introduction using an overhead camera system (inVisionCam, inVision Inc., Savannah, GA) to demonstrate the structures that would be dissected that day on a prosected dog. Students dissected their own canine cadaver in groups of three students, following an established dissection guide (17) utilized within the LSU SVM professional anatomy curriculum. On Day 5, students had a one-hour period to review prior to participating in a written and practical examination, covering the material to which they were introduced in the precourse. An overview of the precourse and its relation to the professional curriculum are outlined in Figure 1 .
The precourse final examination included both a written and a practical component. The written portion included 10 multiple-choice questions (1 point each) and focused on origins, insertions, and actions of muscles; anatomical relationship of structures; and boney structures. The practical examination was a traditional fill-in-the-blank tag-type test including ten questions (2 points each, graded in 0.5 point increments); correct spelling was required (0.5 point value per question).
Survey and Qualitative Data Collection and Analysis
All students who participated in the precourse also completed a survey following The comments from each student were collated into a single document, stratified based on students' overall performance, combining both practical and written scores, on the precourse final examination. High performers were defined has having obtained an 80-100% on the combined test score (n = 15). Middle performers were defined as having obtained a 60-79% on the combined test score (n = 18). Low performers were defined as having obtained ≤ 59% on the combined test score (n = 15).
A thematic qualitative study as outlined by Sandelowski and Barroso (18) First, themes were identified for all precourse participants. Following this, responses were separated (blindly) by student grades to evaluate whether previously identified themes and subthemes were dependent on eventual student outcome. Of note, students were unaware of their grades when answering the open-ended questions.
Veterinary Anatomy Professional Curriculum and Examinations
All students enrolled in the LSU SVM professional DVM curriculum participate in three anatomy courses within the first year that start approximately two weeks following the completion of the precourse. The first two courses (VMED1 and VMED2) cover material related to the anatomy of the canine, with feline comparisons, and include basic radiological anatomy. VMED1 focuses mainly on musculoskeletal anatomy excluding the head, and includes nerves and vessels of the neck and cranial thorax. Examinations were not the only assessment used within each of the professional courses. VMED1, VMED2, and VMED3 had additional assessments throughout the course of the anatomy curriculum that were not consistent among each of the three courses. These assessments ranged from in-class quizzes (e.g. identification only), takehome quizzes (to encourage students to complete assigned readings), teamwork scores (to promote collegiality), and credit for participating in class (via audience response 14 systems). Given the inconsistent application of these assessments throughout the three professional courses, analysis focused on examination scores only.
Statistics
Grades from the final examination of the precourse (both written and practical)
were compared to grades from each of the examinations in the professional curriculum (written and practical) using Kendall's tau correlation analysis and performed using IBM SPSS v.22. This analysis was chosen for its appropriateness in evaluating non-parametric data (e.g. test scores) and due to the small values contained within the datasets.
Results
Previous anatomical coursework does not correlate with performance within the professional curriculum
The number of students with no prior coursework in anatomy was evenly distributed between those that took the precourse (20/48, 42%) and those that did not (14/40, 35%). When comparing previous exposure to anatomy via undergraduate coursework (ranked from 0-4 as outlined above under "Students' Previous Anatomical
Experience"), no correlation was found between the level of anatomy course taken and performance in the professional anatomy curriculum, as measured by grade on each examination, within any component of the professional anatomy curriculum (Table 1) .
A significant positive correlation found between performance in precourse and
professional curriculum 15 A significant positive correlation was found between precourse examination grade and examination grades in the professional veterinary anatomy curriculum. The precourse practical examination grades significantly and positively correlated with all seven practical examinations within all three gross anatomy courses (VMED1-3) in the professional veterinary curriculum (Fig. 2, Table 2 ). Similarly, the precourse written examination grades significantly and positively correlated with five of the seven written examinations within the professional curriculum (Fig. 3 , Table 2 ). The grades from second written examination from VMED2 (p=0.188) and the second written examination from VMED3 (p=0.116) were the only two tests that did not have a significant positive correlation with the precourse written exam grade. (Table 2 Together these data suggest that familiarity with the learning environment is valuable to all students, but that lower performing students perceive that awareness of the laboratory environment is of particular educational value.
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Theme 2: Familiarity with Anatomy Knowledge
The theme Familiarity with Anatomy Knowledge was only identified in the middle and low performing students, suggesting that knowledge content, as opposed to knowledge context, gained from the anatomy pre-course was more impactful for these students. Subthemes under this theme highlighted the type of learning valued by these students, and feedback was more explicit than the previous theme. Here student comments focused on specific knowledge content and/or understanding they gained from the anatomy precourse and included: Improved General Anatomy Learning, Exposure to Anatomical Language, and Structure Identification. Both the middle and low performing students responded in ways that suggest they appreciated the anatomy precourse because of an overall Improved General Anatomy Learning. With middle performing students stating:
"I gained knowledge about the canine anatomy that will benefit me in the real class."
and low performing students commented:
"[I gained] A greater understanding of the dog anatomy."
Exposure to Anatomical Language, represented students' reports that the precourse provided opportunities to become familiar with general anatomical terminology. Middle performing students responded that:
"The best aspect of this course was getting exposure to gross anatomy terminology."
and "Learning the language of anatomy and terminology now rather than in the course was the most important aspect to me. That was a block initially."
and low-performing students stated similar benefits of the pre-course highlighting the following:
"General terms for parts of the anatomy." exposure to "directional terms" and "anatomical language."
Structure Identification was the other area of specificity identified under Theme 2.
Interestingly, only low performing students identified with this subtheme, stating that the best part of the course was:
"Learning how to look at a dissected animal and find specific structures."
and "New knowledge on the bones and muscles in a dog"
Together, Theme 2 and encompassing subthemes illustrate a focus on anatomical language and content as being perceived as critical for middle and low performing students. Interestingly, these themes were not identified in high performing students.
Theme 3: Skill Acquisition Theme
Theme 3, which represented student comments about the abilities they gained from the precourse experience, was represented by student comments from all performance levels. The subthemes under this theme, however, were differentially expressed amongst the student groups. In summary, this theme reveals that study skills gained in the precourse are perceived as useful for all student levels. Interestingly, dissection and test-taking skills were only discussed by middle and low-performing students.
Theme 4: Low Pressure Environment
The final theme only aligned with middle performing students. The middle performing students stated that the best part of the anatomy precourse was:
"getting an idea of what was expected without pressure."
and "It was relaxed, short, but still structured well enough to be taken seriously even though there is no true grade."
This qualitative analysis revealed a differential perception of benefits from participation in the precourse, depending on student performance outcome on the 22 precourse exam. High performing students focused mainly on gaining course context knowledge and experience while middle and low performing students focused on benefits of gaining content knowledge, in addition to skills, following precourse participation.
Discussion
An anatomy precourse predicts students' performance within the professional curriculum
Together, our results indicate that participation and performance in a one-week precourse focused in anatomy is a reliable measure of performance within a professional veterinary curriculum. Our results also suggest that participation in an anatomy-focused precourse is an adequate method of identifying students prior to the start of the semester who struggle within the professional anatomy curriculum. The precourse in which the students participated was short (one week, fifteen hours) and covered only a limited amount of material compared to the vast amount covered throughout the first year of the professional curriculum. Despite the extremely truncated format of the precourse, students' performance on the final examination is a very strong indicator of performance within the professional anatomy curriculum. Therefore, this precourse may be a relatively simplistic way to give students a head start and potentially improve their performance within the professional anatomy curriculum. This supports previous work described in the veterinary field (8) , but also supports data from other fields. Educational boot camps are widely used in many fields and are gaining popularity, including advanced human medical training (24, 25) , the basic sciences (26) , and undergraduate education (27) , though their influence on advanced medical skills has been questioned (28) . However, to our knowledge, none of these boot camps have correlated student performance in subsequent programs (28) .
Our precourse appears to provide instructors and educators with strong data regarding how that student will perform throughout the remainder of the academic year in veterinary anatomy coursework. This type of precourse provides an excellent opportunity for educators to target the poor-performing students early on in the professional curriculum enabling them to use methods to improve struggling students' studying techniques, or assess underlying issues that may negatively affect their grades and performance on other assessments, thereby providing a solution that may result in elimination of the need for remediation completely. To identify whether a subset of students who poorly performed on the pre-course test may have influenced the data, the analyses were re-run excluding the data from the poorest performing students (n=4), and all significant differences as described above remain (data not shown).
While the current study focuses on the correlation between examination assessments in the pre-course compared to each of the professional courses, students were also exposed to a variety of other assessment tools, such as take-home quizzes and participation grades, throughout their tenure within the professional anatomy curriculum.
The authors chose not to evaluate a correlation between the pre-course and the other assessments mainly due to their inconsistent presence within the professional veterinary curriculum, and other influencing factors that may not truly reflect a students' learning.
One study has identified students who self-reported that they studied far more for a take home test than an in-class test and improved learning of the material as evaluated by subsequent tests (29) , however other studies have demonstrated the positive effects of in-24 class tests on retention (30) (31) (32) . Performance on in-class identification quizzes may be influenced by students' anxiety, as they are aware that they will either receive all points or none for a single question, though the anxiety caused by such in-class testing is debated (29, 33) . However, despite the other assessments within the professional courses, there were still significant correlations between pre-course test grades and test grades in each professional course.
Familiarity with anatomy course format is related to performance
One large advantage to the precourse is its format. The structure provides students a dissection-based anatomical learning experience which is mostly self-directed, thus the course mirrors anatomy courses found in professional curricula in the U.S. (34) In addition, undergraduate courses seldom provide in-depth information regarding anatomical structures and other basic biological processes in multiple species, thus these courses provide little preparation for the professional veterinary anatomy curriculum.
This can explain why undergraduate coursework rarely correlates with performance within professional veterinary curricula (5) (6) (7) (8) . This precourse follows a format that closely mimics what the students will experience within their professional anatomy coursework, and thereby gives them an opportunity to determine whether their established study techniques will be applicable and effective in the new learning environment.
In addition, participation in the precourse, or a similar educational boot camp, allows students to become familiar with the teaching methods and their surroundings (8) ,
and have been shown to subsequently increase student confidence (28) and reduce self-25 reported student anxiety (8) . Indeed, alleviation of anxiety and stress through familiarity, especially social familiarity, in novel situations is widely accepted (35, 36 ). An increase in familiarity is supported by the qualitative findings within Theme 1, which all students (regardless of precourse performance outcome) perceived as a benefit of the precourse experience. Interestingly, within the student cohort used in the present study, only middle performing students identified with the subthemes Hands-On Environment and Familiarity with Laboratory Environment; both subthemes focus on comments relating to the ability of the precourse to provide students with an opportunity to become familiar with the layout, procedures, and surroundings in the anatomy laboratory. This indicates that middle performing students found the familiarity with the surroundings gained from participation in the precourse to be beneficial to their learning. Interestingly, the lowest performing students were the only learners who perceived value in the dissection experiences and exposure to the course structure. These findings maybe interpreted in two ways. One interpretation is that these students are distracted from what they need or should be focusing on such as familiarity with learning environment and study skill acquisition, as that is where the high achievers focus. In this case support could be provided to these students early on to help refocus these learners on course study techniques and revision strategies. It could also be postulated that high performing students do not perceive a need to focus on this familiarity with the laboratory environment because it is inherent and innate in how they learn as high performers. Work in primary education has shown an influence of novel learning environments on subsequent achievement and attitude levels (37) . Further studies will evaluate these potential hypotheses in an effort to enhance precourse achievements and effectiveness.
Learning strategies influence, or are influenced by, performance
It appears, however, that correlation between precourse grade and grade in the professional anatomy courses begins to weaken by the third course within the professional anatomy curriculum. This could be due to several reasons. First, VMED3
starts five months after the students participated in the precourse. During that time, students have participated in both VMED1 and VMED2, and may have adjusted their study habits in response to their performance within those two courses, and/or secondary to assistance received from anatomy course professors or other educators. Secondly, VMED1 and VMED2 cover carnivore anatomy in detail, as opposed to VMED3, which takes knowledge gained within VMED1 and VMED2 and utilizes it to draw anatomical comparisons between the domestic ungulate species, meaning that structures that are consistent among all species (e.g. extensor carpi radialis m.) are not covered in detail in VMED3, and structures that are different or clinically significant (e.g. gastrointestinal tracts) receive more emphasis in VMED3. Therefore, it could be argued that performance in VMED3 is determined by a students' mastering of deep learning techniques, as opposed to superficial learning via rote memorization; however, the current study does not provide evidence of this theory. It has been identified that utilization of a variety of teaching and assessment methods, such as those used in the professional curriculum of the current study, that incorporate the levels of Bloom's Taxonomy are successfully included in higher education institutions (38) . We found that the middle and low performing students in the precourse linked positive feedback for the precourse with lower order learning based on Bloom's Taxonomy. This suggests that students may be 27 poor performers because they are valuing the "wrong" lessons of learning (e.g. rote memorization), and that this may be a direct aspect of their learning in which we as educators can intervene and directly address through our teaching methods. Supporting this notion is the qualitative data which shows that only the middle and low performing students aligned with Theme 2, suggesting that content knowledge, as opposed to context knowledge (e.g. familiarity with their surroundings, as outlined above), gained from the precourse was more impactful for these students. Future work will evaluate whether refocusing these lower performing students towards the broader course context and away from the details of course content will help improve their performance in both precourse work and future professional veterinary coursework.
Weaker correlations were identified between the precourse and professional course grades on the written exams when compared to the grades on the practical exams. This is likely due to the material tested within each exam format. Written examinations require students to make connections between the structures (e.g. origin and insertion vs.
action of a muscle; relationship of vessels to organs; basic knowledge of neural, cardiovascular, musculoskeletal systems), thereby utilizing studying strategies that result in deeper learning. Practical examinations that are, on the other hand, based mostly upon proper identification of structures on a cadaver and are often associated with superficial learning strategies. It was found that middle and low performing students aligned with the subthemes of Dissection skills and Test taking skills. Similarly to the aforementioned hyper-focus on the laboratory environment, the similar focus on these skills may either be because the students' perceived an inability to adequately master the skills in the precourse which is, in turn, causing anxiety for these students, or that the high performing students do not view these skills as critical enough to register in their learning context.
Another perceived benefit to the precourse is that there are no repercussions or benefit to performance on the final examinations. Given that the precourse has no stakes associated with it (the grades given on the final examination do not count for anything), little to no stress is associated with participation. It has been postulated that in order to increase performance in high stakes situations (e.g. the professional curriculum), it may be necessary to encourage students to commit and correct errors in a low-stakes setting (e.g. the pre-course) rather than avoiding errors at all costs (39) . Qualitative data indicated that middle performing students were the only cohort who referenced the lowpressure environment of the precourse. This may be because this particular group of students tends to put the most pressure on themselves in an effort to elevate their performance to the level of the high performing students. However, the literature supporting this is inadequate to confirm this theory, and thus future work will focus on identifying the impact of this reduced stress on learning and performance. In addition, the ability of veterinary students to self-assess their performance within a professional curriculum has yet to be examined. Therefore, how the high-, middle-, and lowperforming students are specifically differing in their ability to gauge the effectiveness of their learning strategies within a professional anatomy curriculum, and determine any outside stressors (e.g. anxiety related to the course or curriculum) negatively impacting their performance, is unclear. Qualitative data may be utilized to further enhance the learning experience of poor-performing students within a veterinary anatomy curriculum.
Limitations
One of the major limitations of this study is that data from only a single cohort was studied. Future work would gather additional data about similar precourses held at other institutions to indicate whether this format is translatable to other cohorts of students and educators. Another limitation is that the intention of the precourse is to enhance student learning within the professional anatomy curricula, and the authors have previously shown this is true (8) . Therefore, it leads one to assume that if the precourse is truly enhancing student learning, the correlations between grades obtained within the precourse and the professional curriculum would be low. What we have previously shown is that the precourse does enhance learning, and while it does so significantly, the overall effect was ultimately less than half a letter grade (5%) (8) . In the current study, a very strong correlation demonstrated between grades in the precourse and professional courses, and this correlation was unlikely to be significantly altered by a score increase of less than 5%. For example, students who received a 70% in the precourse may have improved their score to a 75% in the professional curriculum; conversely students who received a 95% in the precourse may have improved their score to 100%. However, the mutual relationship between the grades for both students is still maintained. Lastly, students participated in the precourse voluntarily, which may influence the study population. However, similar to the previous study (8) , participation in the current study was more than half of the incoming class (55%), demographics between the two groups was almost identical, and a wide range of performance was also found in the professional curriculum (Figs. 2 & 3) , indicating that volunteers for the precourse weren't limited to 30 just the students who thought that they would struggle. Therefore, the theory that these results would be applicable to the entire student population is reasonable.
Overall, we have demonstrated that a simple precourse is a valuable tool in determining students who may perform poorly within a professional veterinary anatomy curriculum. This precourse format may be utilized to identify poor performing students prior to entrance within a professional curriculum. The qualitative data obtained from this study may provide additional insights on how to support lower performing students to elevate their precourse and professional course outcomes. This would allow the opportunity for targeted mentorship by educators to improve learning methods within the low-performing student cohort, and may result in a decrease in failure and/or remediation rates throughout the curriculum. Future work needs to be done to identify if an anatomy precourse is a predictor of student performance in other subjects, such as physiology, and/or whether a similar precourse in other basic science subjects may serve as a similar indicator of student performance. Table 3 . Summary of qualitative data, including alignment of each subtheme with student cohorts, defined as: high performing (overall precourse grade ≥80%), middle performing (60-79%), and low performing (≤59%). A (+) indicates the subtheme aligned with that student group, a (-)
indicates that it did not. VMED1-3 indicates either the first, second, or third professional anatomy course.
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